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'ence. «tt q r 111(a) 35 U.S.C. 119(e) and 

The subtec, matter herein claims benefit under 5 U ST. ■ ^ 
35 ^,,20 of U.S. Provistonal Patent Applrcatton Senal ^ 
1W , em , tkd "A Room Temper Poarmng Com.s- on .„ M 

, A/ mo filed on March 24, 1W, enuucu 
Application Serial No. 60/079.205, filed on The dlsc |„sure of the 

Composes and Methods Por Ma.ing and Us,„ g the o^- 
^mentioned Provtstona, Paten, Applications ,s ^^^^ Patenl 
* subject matter of the instant — — ^ fiW 
A pp,icatio„ Sena, No, 09/0B1.9O,, « - " ^ ,, urable 

November 20, ,99, both filed ,n ^ „ hereby 

Sealant Composition". The disclosure of these Non p 

incorporated by reference. 

FlELJlOFTHETKVmO^ 
* tnventton relates ,„ foam composes, precursors thereof and methods for 
m a k i»g foam eompositions and foam containing art.cles. 



, a 'nn wide ranee of commercial applications includmg 
" "*£:ZZL«* - ^ antomoti, and construction 
app ,ica,,o„s re q u,r,ng th -1 an ^ ^ ^ ^ ^ ,„ shu . 

30 environments, among others, in me a 
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„ , , f,U cavhies such as pillars and rocker panels, and to dampen sound 
andcanbeusedtoMUavi.ics. P ccomplislie d by usmg a 

uansmissio, ,n situ f«n formation * foam compo „ ent s 

p0 ,y„re,ha„e foam based on isocyanate chemistr, P 

u rt f „rp helieved to have an undesirable env nu 
an d byproducts thereof are be, e ^ ^ js 

Consequently, there is a need in this art 

and substantially free of undesirable materials. 

• • able of solving problems associated with conventional foam 

eliminate, the presence of on^r. soundMb^ dampening. 

pr ov,d,n B benefits associated * ^ ^ ^ other 

thermal insulation, stature reinforcement ^ ^ 

conventional polyurethane foams. These propert 
prod uce a relatively large exotherm. The beat r e^ y 

A „o,her aspect of the invention relates to a method of — 

confines the expanding foam and determines ^ ^ ^ 

* *oi ^ a the baa adhesive is acti\dieuu^ 
bag comprises an adhesive materia,, e.g.. b* ^ ^ 

J0 foam reaction and affixes the resultant foam to a substrate. P 
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faon ca,ed from a virtu* — < »™ ^ w c „ ty . e.c. 

sh ape. e,„ a ^ — ^ ^ am y of •< sucb 

The invent foam can be enjoyed ^ ^ h£ater , et , 

uses .nciude .berma, -anon ** - ^ h s ' spray or rigi d in suia.ion ** 
airera f,; —a, or r=s*n t .a, cons «uc » ^ , g .. foam ,n-p^ 

do ors. — • — - ^Len, foo.ware; « « - 

m an„e foams; environment con.™!, P ^ flujd filtrati „„; 

turner g oods; ,o.ec.ive ^ support ma.enai. e,c for 

transp o rt a„o„ ,n«, uses, e„ sound*»P» ^ mefa , « c b as 

- — - »> " Wh T^ I,! - as decode bncWbioc, *~ 
cas t s, emergency immobmzauon, etc an, 

etc.; among others. 

■BUM"" 111 ^^ ,empera,ure as a 
^..sa^cafrepresen^ofrMoamreacrronra, 

d , sp J^,n^efoa mWitW -e fi nedca.„ora t e, 

Th e ,nven,,on » based, a, leas, m par., ^ donor 

comp ounds, and ,n particular, a reaC.o ^ . socyanate fre , B, 

Mor e„ve, .be inventive compost ^ , ess tha „ 

, re , „ 1S m ea„. -b, .be mve,We and , n m o, cases 0 .... 
about ,0 and/or -^J^ rfftct the rea c,on descnbed be.o* 

WH ,e .be presence of sucb compoun s ^ ^ formulatio „, 

in gt ea,er de«, .bese ma,„a,s can be ■ « ^ ^ ^ ^ ^ ^ ot 
Th e,n,an.mven.ion,berefo t e.prov.^° 

urcl ba n e/,socvana.e based foams and foamm t > 
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„„„ i, typically obtained from .he reaction of one or more 
Thc inv en,ive foam composrtton r ^ f . (- ^ 

T^nrprnrsor(s) comprise (i) at itdsiuut p 
foam precursors. The precursor, . P ^ ^ g such 

onc acid source, i.e.. a hydrogen donor or an aud. ^ P P ^ ^ ^ 

as . pKotomrtiator which can upon activation prov.de a reaction 

- - — - t r~jzzzz» - — - 

between the epoxy and hydrogen donor or ac.d 

thereby producing a foam. activated in response 

contacted together to produce a foam. When a two component system 

- - — - - wed separ ::; zzz: r~ — „, sy 5 ,em « „ 

— * *" 7 S t Jv oltron .cam or ,aser rad.atron. among 

— ,n The:::: ::. *- - — - - — - - as a 

other energy sources, ineiwu r 

ph o,o'„i.iato, compound comprises abou , , 0 to 

The firs, component „ « e pr ^ ^ ^ 
abou t 80 «* of .he precursor, s>. D-M fied £poxy . 

A epoxy. epoxy, ^^^^J^ rubber ,EPOM). 
modified po.ybu,adiene, epoxy-modrfied ethylene pr p, whenatw „ 

cycioaiiphauc epoxy. novolac. compounds and ™ ^ prevented 

component system is emp.oyed, the epoxy ,s located on the 

ftom pr— ^^ZZZ by addm g one or more modrfiers. 

The first component of the precurst 

consisting of styrene and co-polymers thcreot. nna others compounds that do not 

— — -"r;r r - - - - 
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„ A R (slv , enc . all vl-alcohoi counter (ARCO). G-Cry!* 
(H ercules,. Phenoxy* CP***.)- ^ l " 5 , ^ prom „,,„g agent (acid 

(H en k el>. Rohagun* W - M>la,e ^ . 0(hcrs Normall y. the epoxy 

Rarirure®, mixtures thereot. among others. 
furi c,iona. ohgomer, RadC urc, ^ ^ ^ prior l0 foam ,„g. 

modifier comprises about 2 to about - a ^ compo „ ent 

A second component of .he precursor,) ,s the a r ^ ^ 

precursor, and m particular, abou. 3 /• » ^ cltnc 

of sultab ,e acid sources inCude Lews acid , ctraconrc acd, 

acld , ca rbox,lic acrd, giycoUc -mc . ^ ^ ^ ^ amon6 otbers. 

Particularly desirable results functional acrylics, 

phosphorrc acids and „.her acd . reiativef, 

Depend upon .be desired reactton ^ ^ ^ ^ . 

, concentrated acd can be empfoye ■ An exa P ^ ^ ^ ^ ^ ^ ^ 

phosphoric acid ,ha, is substantia,!, free of «~ > ^ ^ 

, HOu-t % and normally less man a 
ac , d contains ,ess tban abou f 0 » V a ^ acld , , g „ 

Substantially water free acd can be obutne jdd can com prise an 

75% pbospborrc acid can be conceded b, ^ , ^ 

M aci d funconauycurvaientto, be hydrogen donor — 

repl ace a portton of .be pbotointt.a.or w„h Us ' ^ . ^ 

,„ one aspect of tbe inventron. an acrd subs. *y * ^ ^ 

. foam precursor tha, genera.es foam Having ^ - ^ ^ ^ 

. nexura, strengtb 50 to , «S greater .ban ^ ^ ^ 

, 5 par,,* board. By empioymg a substanttaliy water ft e a ^ 

• water absorption, and greater mi u 
foam bas a tower expanse and wa, 

adhesion, e.g., to a pain.ed or pnmed mc,i _ ^ ^ ^ can 
.bo permit using a wider range of precursor, e.g..nonp 
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, rhe hydrogen donor comprises a photo-initiator .ha, 

" ^ aSPK ' " : I e! e^v Wh„e an, pho,om,t,at„r capable o f 
becomes act.ve when exposed .0 a source ^ a ^ 

„ a hydrogen donor upon —an ^ „ describe d , n 

phot o.in,„a,ors tnclude a UV ^ assiened U.S. N on-Provisiona, 

greater deB „ in the 0 „ May 2 „. „9S and Ser.a, N o. «,«..«. 

Parent Application Senal Nos. 09/081 ,966, ^ ..^ 

v in 1 999 both filed in the name of Jeffrey racn. 
filed November 20, 1999, both - s emploved , the foam precursors can be 

" when such an initiator is empiuy^ , 
Sealant Composmon . When sucn 

utilized in a single phase system. (o a uv light 

For example, such as* phase system can d.pens ^ P ^ ^ ^ 
or other suitable source of energy thatca.es ^ ^ ^ ^ ^ ^ 
.hereby permitting the epoxy reactton o . ^ 
— ,n turn activates an expansion or b.wmg a, *. ^ _ ^ ^ 

wi ,hi„ a thermoplastic, thereby produong ^. ^ ^ ^ ^ ^ ^ 

sys tem can be employed, normally a stngle phase sys, 

„ a two phase system. Similar to other foam pre n - - ^ ^ ^ , 

ca „ be modified for controlling the propert.es of the precursor 

«o - » v.. H Polype ,s added to = — ^ ^ recognlzed ,„ the 
alcohol, isomers thereof, m.xtures ^ % ^ ^ foam precursor(s) . 

- «*— - b,wme ^ :::i:re B * „. « — 

The blowing agent can be present m Cher 

though the B-s,de P-^Lde . , cast one ca mer component, e,. a ^ 
The foam preeursor(s) can ^ 20 10 

;0 mi optional components such as thermoplasucs. A earr.er 
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aboul 40 „, % ^ . . ~« - » 2 rrrir 

selected from the group o p y ^ ^ ^ ^ ^ „ nseed . 

caprolactone; alcohol, polyvmy. alcohol. sy ^ ^ ^ 

8 , cerin a. glycols; water, among other -"^^ ^ ^ these camer 
and mtxtures thereof. When a two ^ ^» ( ^ ^ 

ma ,eria,s a, typically added to ft. acd s.de or B S ^ ^ 

,„ ^ ,o fc — — — — 

can b e tatlored by adding one or mo* ^ For besl 

sla b„„y. physical „ „ misciMe Wllh a carrier. Examples of 

results , the modifier ,s s— £ - seiKted from te group consisting of 

— " * ^ 7 oy, canola. linseed, polybutene, among - * 

uatnra. and syn.het,c ot, sueh as e « ^ ^ g ^ harf 

For example, b, adding castor on to the camer. e.g. ^ ^ % 

° f ,he 7 os ::::iS«ure - — — - **- 

Moreover, the y. by ^ , thermoplast , c , 

properties of the final foam product can be mod, ^ 

i ,i„ or resinous material to the epoxy-contammg precursor, w 
theromset. plasttc or resmous m „ f , uch modifying materials include 

modifying material can be employed, examples of such V 

epoxy or modtfted epoxy^ ^ ^ ^ rf ^ precurs0 , 

example, dependtng upon the tela ^ ^ ^ ^ ^ 

polyv i„y, alcohol, hydroseoptc pol o e^n _ ^ _ ^ 

suil ab,e matertals, can be employed a, mod f e m ,„ al car , be 

added relative to the epoxy, about. than ab out ^0 microns and a 

• . nnwder havine a particle size less than about -u 
will normally comprise a ponder navin b f 
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. „ , , M .o about 400 F. The modifying matenai will become Ouid and 
m el,ing point trom about 200 to about when a two component 

a the exothermic reaction temptraiuic. 

m „dify tbe ponies of tbe tesu.tan, foam, teducc — ^ > ^ 

SIS or SBS or SEBS blocked cop J thermoplastic 

olig ome,s, poiyo.eft, hyd,o xy , - epo. funct.ona, ^ ^ ^ 

mal e n a,s tb, can * disposed ,n a foam P = - J ^ 

the aforementioned exotnermtc teacon and m, - s b ^ ^ 

temop.as.ie component can possess exterior sur face of the 

- * — - zrr.r — . - — - - 

foam thereby improving the resistance 

^ ,„ one pa „ usefu, aspect of tbe tn.ntton, a b.uid o, gaseo 

division of Akzo Nobel Industries, w however 
sh£Hs are notmaiiy combined on tbe B side aiong w„b tbe c ^ * ^ 
be combi „ed witb tbe A side ot in a singie pbase system s ^ ^ ^ 

" * " 3 T " r« . - L can be fabneated ftom 
she Us may be so.uble within tbe epox, Fo, ^ ^ ^ m 
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n*n or closed cell foam is desired. Specific 
configuration depending upon whether or not an open or close from 

examp.es of suitahie eneapsuiated biowmg agents compr.se SU ch as 1 - 
^ ^ of such as lsobu tane an ^^^^ „ oc 

1 — ^ - enCaP T " chloride poller and 

polyvinyhdene fluoride. g20DU> 
division of Akzo Nobel as Expancels* 051 WU, 05 DU _ ^ 

c MWU8 0 461DU or Micropearl®F30D supplied Dyr 
642WU, 551 WU, 551 WUoU, 401 are 

contacted (or ,n the case of a s, , P . ^ ^ ^ agen( 

reacts ^ the hydrogen - I by a composite therein the W 

wit h,„ the shells .o *». T ^ mod;&ing materia , s) forms . raa ,r, X that 

reaction product Unc.ud.ng of*, afo ^ ^ fc foam , 

embeds the expanded shells. Depend.ng upon the phys 

th e shells can be open or closed cells. ^ m 

Thc foam characteristics can also be modrf.ed by addtng 

ftepre cursor ( , Con— used -^^T^. 
cesium s,„ca,e, o„di Z ed P*« polybutad , ene , concrete nr. 

(supp hed commercally as Qu, ^ ^ ^ such as 

m.crospheres, disperses, convent, "al bio P ^ 

phosphates, borates and ha,o g ena,ed compounds, plas _ ^ 

ma tenals, magnetic materials, anti ^ .^.^ ^ 

, ^ calcmm carb ate can be ad^ ^ P ^ t ^ 

hardness and density of the resultant foam. When 
about 60 wt.% of the foam precursors. ^ to 

The inventive foam can he matrix that embeds or contacts other 

ite structure The compositing materials can comprise the aforeme 
obtain a composite structure. honevC omb. fiberous mat. 
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„ structures svn.acuc materials such as described in 
sKaped par.icu.ates member, honeycomb - • - • -,, e compos i,i„ e 

as . ,,,e„, No. 4,6S.60, hereby i— by « - ^ ,„ 

ma ,eriai can be added ,o a foam ^"^^ £ ,,. recy£ ,ed pacing 
one aspect, .he composing matena, courses s, ye ^ 
ma ,eriai. ,h, is ground and added .0 .he pre.ous * ^ 
, 0 reduce weigh, and co, of .he resuhan, foan^ * ^ ^ fa 

compri ses a ma.eria, .or tmproving .he ^ {ms . 

~ °T "I 1 1 Z- -of, among o.her shape, 
of any sui.able form such as cubes, beads. ^ fom ^ 

s e.g., a polyes.=r polyol. can ^ precursM 

acid source. e.g. phosphoric ac,d; a mod.Her, e.g.. ^ of an 

acid source, e.g.. ^ cam£r con , ai „„ g intermed.ate 

roisc.bie with .he e^xy. If des red . ^ „ obtam 

20 produc. is eon.ae.ed with *. ■"'"^ * ' Th e combined ,n,ermedia.e 

intermediate product can compose a gel P ^ ^ stored in 

JS separate containers pnor .0 use. ^ alcohol ^ 

„b,ained by combining .he epoxy and modtfy ^ 
p„ lyp ropy,nc and a B-side or second precursor m,xt « c ^ ^ 

carrier. «.. a po.yoh hydrogen donor/acid and .hermopiasuc. c.,. 
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apparalus ^ - ^ - :::: pr „ 

t a i i A. B composition can be mixed tor about 
mixing environment, e.g., a l . i a.d f 

seconds in a static tube mixer. ^ ^ or hydrogen 

The inventive method involves contacting epo y P 

on pvothermic reaction. 1 ne neat ^ 
d „„or under conditions effective to provtde an e.other ^ ^ 

combi : d ; TZZSL- d . «, * — « 

example , A . s ,de and B-^ ^ ^ ^ ^ , he reactlon 

Chambe ' "cl — ambient condtttons, e,, to coutro, viscosity, 
rralion rate. sac. The ratio of A-side to B-side normally ranges from about 1:1 to about 10.1 



or 



1:10. 



An example of a co 



mb ined A and B side precursor composition is 



set forth in the 



20 following Table. 

ChemicaiNam^ 
Cycloaliphatic Epoxy 

Polyester Polyol 
25 Phosphoric Acid 
Themoplastic 



Trade Name 
Uvacure 1500 

Tone 0301 
Phos. Acid 
Expancel 




Equivalent 



UCB Radcure 

Union Carbide 0 - 70 

J.T. Baker 1 - 20 

Nobel Industries 1 - 50 



Sartomer-SARCAT®K126 



commodity 

Pierce & Stevens-Micropearls® 



0 



ab0 „, 6 to a, .east about 8. » PH , cid lvhe „ mtxed with 

a carrier is normally about 0.5 to about 4. pH 
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♦i a S ;ap precursors is about 1.6. I he 

— fo " Md ° * II the concentration «f the acd. .he affects of the 

p , — ^ rate- ^ ^ untesiood by re , re „ ce l0 ^ , 

pH or acid concentration ot the B side 

— — ^ Kaciion ,empe Tiirr — , reactton 

^temperature. Hot — ^ ^ * £a „ te employe d whereas by Seeing a 

slowe r reactton « ^ cffl be tallored t0 enhance the resu.tant foam 

The vtscostty of a foam t rf ^ foam pKCursor „ 

c „ a rac,eris,ics. The v,scos,„ o the ^ * P ^ powte , 

, normally condoned, for examp,. » - ^ ^ wy ^ viscosity 

particulate form) to produce a foam precursor gel. ^ ^ ^ 

, nf suitable solid polymers comprise at least one n 
Examples of suitable P > fluorop olymers and dispersions 

• nn f waxes polyethylene, EVOH,rvun, v 
20 group consisting of waxes, poy as Teflon «) by the DuPont Company), 

th ereof such as polytetrafluoroethylene (supphed as Tefl ^ ^ ^ 

^g other, The viscosity control agent can range m^ 

, ♦i„«r>Smesh Anexampleofacontroneu 
microns, e.,. .ess than 32 mes ■ 5 10 abou , ,5 ^ Peered 

25 pCye.hy.eae and abou, 25 «o abou fam pR 

„ stics of th e foam can be ^ ^ ^ ,„ tWs a , Als o. the 
foam density, among other parameters s>ch as m y 

of ,he system ea„ he thickened ,n,o a ge. by the ^ Q . u 

commercial avai.ab.e l,c,,d detergent or tttanate such as 
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.Henuopiastic spheres. modifyin g ma,™,. p^PJ ^ ^ 

0 ,„er components. This one component system can he hea, ^ 

conjunction with, an elevated t P fII .„ rarbide u VI 6974 among others. 

rae „*er setected from the group consist ° f C ^ , ^ ofthe foam 

N „™a„, the amount of such an init.ator corresponds <rom W » *» ^ 

precurso , More detaifs regarding ^^^^ ^ hy Bdward 
Behavior of Severa! Cationic Photointators ,n Catatonic* 

Jurczak; to , is herehy appM upM . suhstrate hy heing 

^^T^ r-= ^ r — ... 

for reductng the amount of soun -m ss ^ , p , asuc 

, rth er eiampie. the sin* phase system can he a . ^ ^ 

* , T TV 1 _ r! ,„ce foaming and attixea upon a 
fascia, exposed to UV to cause toam b components. 

0 — -mthefoamfuncho^o 

A composite foam smicture can he obtained in 

be employed tor tailoring ceramic or glass 

, EM m Pl es of suit* structura, modifiers, norm y — ^ ^ 

llai.ycomprisesahoutitoahout^.-ftheuncurcdfoam precursor. 



13 



10 



15 



• ,he inventive foam precursors to obtain 
misin6 and dispense me - ^ ^ ^ Corporatlon . 

.t such cuipmen, comprrses ^ ^ ^ Compa „, ,„c. 

Monroe, N.C; - well as equ.pmen. supph in combinatlon 

Sterling He,gh„ ML ^ "^^^1" » be mrxed by employing a 

»■* ^" ^ d b sl„ and Euu.pment Company. Oa k Pa.,, M.. .f 

p0W er m,x g un such as ^ ,„ , ^ e ,. a „ automotive A pUUr. * 

desired, the mvenuve foam can be expanded ^ mix head . That is, 

emp ,„yi„ 8 a dispensmg apparatus hav = ^ ^ , _ ^ with a 

F , gur es 2A and 2B. Refemng now to Frgure ^ - ^ ^ ^ , om _ 

oS ^ where, - foam or pre— < ^ ^ ^ % ^ , can als0 

way v a,ve 1 .common,, *~ ^ « ^ — ^ ^ „„ w 
incta de a flap or secondary valve iA * ^ ^ ^ foam . The 

thr „ugh valve 1. The cap 2 seais or d fi » « of ^ w „ Wn the s0 . 

cal ,ed A pillar of an automobrle thereby ^ ^ h comected t0 a 

automotive cavrty in a controlled manne, >— ^ & ^ 

mixi „ g zone 4 such as the aforementioned sta, c > rs h ^ ^ ^ ^ ^ ^ be 

fiHed with foam. The area and d.rec.ron ^ means , s 

defined by using a comalnmen, means such as a po,y m er,cb t _( 

described below in greater de* ^ . longer mix i„ 8 „me 

Referring now to Frgure 2B. thrs typ ^ fiW . The 

— • mu :t si n - - — a mix head u or 

30 end of the cavity to be sealed. . 
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a .wr^W The foam precursors travel through mix 
pre v,„us,y described valves ,4 and > oi , ua , ^ ^ ^ 

head U and arc released a, the opening dct.ned a U a ^ P ^ ^ 

,he foam producer, the cavay. By fc s(reams can als „ be employed. 

conventional processes m order to obtam a ^ 
foam article can be v,rtua.ly any shape including contmuous shapes 

pigments, nucleatmg agents, among ^ for , 

•» — - r::r.= -.: — . — — 

, u, That k as the foam precursor react, e.g, aciu epo y 
bromothymol blue. That is, as me " 

,ereby changing the pH and caustng the P H indicator to change co- ^ 
lf des.red, the invent composition can be >am,na*d or 

, f -i Mvlnr fiberboard. veneer, Formica*' etc. in one v 
e ,, .ammated onto metal fo.l. My,a, ftb b ^ ^ 

— ■ - — .an, precursors c „ be ^ ^ ^ ^ 

— - " *" r::— inatmg materials, one of which comprises the 
"'^ f ° am 15 ^ l"Zd *e second the fovver surface of a table top. A, 

TTto^ZL*" —S such as e, The 

excess foam can be remove ^ feb „ m , 

foam imparts structural mtegnty to the ,,e ^ ^ 

The inventive composmon can also be expan 

devtce or bag having a predetermined shape thereby formtng a , ' ^ 
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(D ub„is,: ,he disclosure of each of which ,s hereby ,nc„rpor,ed by re.erence^ Wben 
expanding ,Ke foam i,o a bag. ,he previous,, described valves iliustrated ,n Figures 2A and 
I L Ud commercial W datable paging as part no. ,F0, or any other suita , 
livery means can be employed a, .be opening in ,be bag in order ,o con.ro, introduction o, 

the foam into the bag. 

For exampie, a bag repeating a cavity such as an automotive cav„, or any o.her 
oesirable configuration unrolis or expands in.o .be cavi, as foam is indeed into t^bag 

wherein the hea, generated b, .he exothermic foam reaction activates .he adhesive. The 
adhesive can permanently affix .he foam confining bag a, any desirable location. Th bag 
can olso include predetermined areas having weakened seams or perforations , a, ^.gned 
,o rupture as the foam expands .hereby directmg the expanding foam. S.mi.arly. e ba 
common can be selected such ma. ,hc bag me,, when exposed ,0 the foam. The me.ting 
bag can direct ,he expanding foam, form a coating upon the foam, and function as an 

, i . ru*„« ran he emoloved wherein one bag 
adhesive, among other utilities. Further, a plural.ty of bags can be empl y 

is surrounded by a„„.her bag. T* inner an.or ou.er bag can possess the ^mentioned 
predetermined properties. Furthermore, the bag can comprise areas having distmc, h mica, 
an.or physica, properties, £ , , a bag comprising one sheet of po,ye,hy,e„e hca, se ed 
around its periphery to a sheet comprising po,ybu,ad,e„e. At leas, a portion „. the bag 
Lcated from one or members seiected from .be group consisting 

sty ene or other biocted copolymers, po,yht,,diene. among Cher plastic materia, wi.h me,t 
,„, corresponding .o temperature range of reaction, polyamide. modified EV s, ™ difi 

. . m. crr amo no other plastic materials suitable lor 

polyethylene, modified polybutadiene. GM A. SBR, among v 

5 Lg or bladder construction and seaming capabihty. The bag or containment means can be 
,Ld w,h a wide range of foam compositions in addition .o .he previous, describe epox, 

containment bags or means comprise a. ieas. one of epoxy amine, acrylic, and phenolic 

among others. 
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„ be removed from surfaces. ««* ^ 

The foam precursors ear, be rem of suita ble cleaning ma.enal 

by em P l„y,n g no,— --^^ a , a chelalinE agent. The cleamng 

-P- — ' alCOh ° K "tug . ^llant such as DMB. hydrocarbons an. 
m aterial can be dispensed as an aerosol by usmg 

carbon dioxide. a substantially uniform or 

Moreover, ,he inventive foam can be fabneate P^ ^ ^ ^ ^ ^ 

varying density throughout one or more of us d— s^ ^ ^ ^ ^ 

.dividual articles as well as throughout » ^ ^ 

Foams havtng varying densities can be employed for attenu 

forms of electromagnetic radiatron, radar etc. 

Wh „e the above descnption emphast.es a ^ ^ ^ by 

comp „und and one or more ac,d or hydrogen ; ono * - ^ ^ 

employing other polymer systems such as sthcone, ^ ^ 

vomers, hydroxy, or epoxy functional — « ^ ,„ „ activates 
sys ,em is contacted. ith an aetdtha, generates an exotherm 

an expansion or foaming agent. ^ ^ ^ ^ of (he inventio n 

The mowing — e indiratej othewse . commeraally mailable 
as defined in the appended clatms. u 
app ara,„s and materia, were employed in, heseExamp,s. 

EXAMPLE 1 

• • mart svstem (A-side precursor and B-siae 
A foam product was produced by tn.xtng a 2-part s ^ ^ 

was rn.nuftc.ured by Albion (Model No. S>- ^ ^ 

«re m a ,n,ained,n two separate supplies of mortals, an AS, 

P recurS °'- . i a hlend of the epoxy and the thermoplastic 

Th e A-side precursor compnse d a ^ ^ ^ ^ Thc , 

mict os P heres includmg a blowmg agent, tn rauo P ^ ^ ^ . Q ^ 

1= 



5 



20 



25 



30 
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expands 1 released an a- of exothermic - - 3 ^ 



EXAMPLE 2 

to 



f p m „le 1 was repeated with the exception that the ratio of epoxy 

The process _ » *' • »> "» "* " ^ " 

th ermop,as„c mrcrospheres ,„ A de ^ ^ ^ ^ „ 

polyol in B-side precursor was 3.5. The leea 



3:1 



10 the mixer head was j 

EXAMPLE 3 

f Exam* 1 was repeated with the exception tha, the A-s,de precursor 
The process of Example P rf ^ ^ ^ 

and B-side precursor components were mtxed together by 

15 mixer). 



EXAMPLE 4 

Thls — demonstrates the formahon ^^J^^ 

* mnle i was repeated with the exception that about 5 wt. /o polyte 

Example 1 was repeat precursor 

m*T ON® supplied by the DuPont Company) was added to the A P 
20 (TEFLON® supplied y . fl ^ manner 

comp osit 10 , The A-side precursor an ^ ^ had 

described in Example 1. A composite foam was recovere 

greater flexibility or pliabihty in comparison the foam obtained by the proce 



25 



EXAMPLE 5 

f ™ The A-side precursor was composed 
A two phase system was used to produce a foam T ^> . 

of epox, and microspheres in a „ ratio ,67 % epoxy ^ ^ epMy 

no ,ed tha, for hes, results, the mix should he used w.thtn - - - J 
™ dissolve ccrtatn spheres). The A-side precursor was hand-st.rred 
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. r Pnlvol done 0301) and Phosphoric acid (10%) 
The B-side precursor was composed ot Polyol (lone 

k ■ Ht. The ac ld was blended into the polyol. A-s,de precursor to B-side pre 

bv weight). lhcaciuwa> , A to B can be 

ofl , waS contacted, a static tube mixer and produced a loan,. Iherat.o 

ftom 1:1 to 4:1 depending on acid concentration. 

EXAMPLE 6 

f o m The A-side precursor comprised an 

- ;: c rz::;rrjr ::::: - - - 

•, ui ■ Mntion) at ->0%, and 30% microspheres. The spheres 
commercially available solution) .0 by 

stirr ed into the polyol to a smooth consistency. The aci dm ^ ^ ^ ^ 

int0 the sphere- polyol mix. An A-side precursor to B-,d p ^ t } ^ 

contacted in a static tube mixer and produced a foam. The ratio 
4:1 depending on acid concentration. 



15 



EXAMPLE 7 



20 



25 



10 



f nm The A-side precursor comprised an 
A .wo phase system was used ,o .reduce a foam. 

,,,CB RadcureUVACurel500) While the B-side precursor compnsed po y 
epoxy (UCB-Radeure b , en „ that corresponded to 20/. 

0,01), polyvinyl alcohoi and water blend (PVOH^ ^ 

u ino/» hv weight of polyol and acid can oe 
of the polyol, and microspheres 30 . - ^ pvQH 

mixture. The spheres were hand-snrred rn.o the polyol 

k H stirred The PVOH/water solution temperature was 1 
^ r e i by hand s,,rr,„ g . The acid was ha„d-s,,rred into the sphere 

ble „d was add d » ^ ^ ralio of , , was contacted ,„ a 

PVOI 1- polyol The A s,de p ra tio of A to B can be from 1 : 1 to 4: 1 dependmg 

static tube mixer and produced a foam. The ratio 

upon acid concentration. 

EXAMPLE 8 

nn a p i IV ACure 1 500) and a phenoxy resin (Paphen Y 
epoxy (UCB-Radcure U V ALure 1 jwi 
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• is<> ' nf A-side precursors). IheB-sidt 
* < , o so/ of A-side precursors, epoxy is 7r> , o ot A siat pi 
corresponded to 2D. oot A siae pit AirvoP03S) and 

mm ^ T> 5% no vvinyl alcohol (Airvoi -^^ 
■ . i /is % nnlvol ( Tone 0.)U1), -£->•-> /0 v" 1 ? J 
precursor contpnsed 45 A polyo, ^ prccurs0 , Spheres are 

23.5% mien***" PhosphoncacdwaslO , 
h a„d-s,irred i„.o the polyol to a smooth cons.stency. Fta PVOH 

polyol mix. An A-side precursor to B-side precur ^ 

r tv,p A to B rat o can range irom 1 . 1 w uv -f 
static tube mixer to produce a foam. The A to B 



acid concentration, 



10 
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EXAMPLE 9A 

. ,„ A side precursor and a B-side precursor, was used to 
A two phase system, namely an A-s.de prec 

Tn, A side precursor comprised an epoxy (UCB-Radcure u 
pr0 duce a foam. The A-side P r ^ ^ 

60 wto/o, polypropylene powder (Equistar FP 80 ) 

?n^20wt% The B-side precursor comprised polyol (Tone 0,01 ) W 

W Phosphoric acid was 10%. Spheres are hand-stirred into the polyol 
mlC rospheres 30 *. and polyol are blended by hand 

stirring. The phosphoric acid was used and contacted in a static tube mixer to 

Slde precursor to B-side precursor ratio of 1 .1 used ^ ^ 

produce a foam. The A to B ratio can, however, range from 1 .1 to 4. 



20 concentration. 



EXAMPLE 9B 



^5 



30 



, a ♦ n nh.se system wherein the A-side precursor comprised a 
This Example employed a two phase system wi 

1 nis cxamy v j nrecursor. was used to 

ge , A ,wo phase system, name, an A-side precursor and ***** , 

, f ™ The A-side precursor comprised an epoxy (UCB-Radcure 
produce a foan, The P ^ ^ (Aj „ 0 , 

5, wt%. polypropylene powder .Equtstar 80 

203S) 20 wr% and surfactant (gdling agent) a, . *. * 1 <« »*P 

. I .Tone 30!) 60 wt% and microspheres 30%. Phosphonc ac,d was 10/.. Spheres 

p l, are hiended hy hand stirriu, The phosphor, acid was hand-s„rred ,„,o the 



20 





10 



„ 1 , mix An A-side precursor to B-side precursor ratio ot 1 : 1 was used 
microspheres and polyol mix. An A P range 
and contacted in a static tube mixer to produce a loam. 

from 1:1 to4:l depending on acid concentranon. 

EXAMPLE 10 

• tPiv 8v8 inches in size and having a one-way 
A bag or containment dev.ee approximately 8x8 

valve lc J on one end of the - - — ed - ^^t^ - * 

dire c,s foam expansion into cavity area adjacent .o weak 

hea , Bg „„ . TtW *** pits fot foam 

s " -r 4 b C™ 1 - — b y Bxamp.e * ™ 

erection from the same bag. The foam P ^ ^ ^ 

inlr „duced into this bag. As the foam expanded, the foam esc p 

relatively weak seams. 

EXAMPLE 1 1 

A ba g ot biaddet composed of each ^^^^ foara of 

Examp ,e , .as mttodnced ,n,o these^J ^ ^ ^ 

:0 exothermic reaction temperature of the foam, 

EXAMPLE 1 2 

TT^^^-^ rf — " Thefoamof , 

25 methacrylate (GMA) were ^ ^ ^ reactlon of 

Example 9 was introduced mto e , ^ ^ ^ ^ ^ 

the foam caused the hags to " ^ ^ ^ ^ ^ foam t0 any pounding 
modifying the surface of the foam. The melting g 

surfaces or articles. 

30 
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EXAMPLE 13 

nvlon 



5 



10 



15 



,r each of polypropylene, polycmylene. woven ny.u,, 
A bag o. bladder composed o - f ^ , „ ^ 

mesh, aluminized fiberglass mesh was .abneate ^ 
rf (he baes was , rther jessed ,o possess ^ £ « ^ ^ ^ 

foam ,o eseape in controlled quantures wh.le also gener 

EXAMPLE 14 

^ o,,.er baa were fabricated by using the 

*- - w rrr :r n — — - * - b : th 

apparatus of Sample 1 0. r^mn * „ placed „i,hin the outer ba 8 and the 

comprised h,gn dens.ty pol » ,„ t0 the in „er bag. inner bag or 

bl adder melted dunng the foam reactron. The ,» g _ rf 

re ,u,red amount of mixed foam precursors to fill «- 
serial and size to contain reaction with.n me cavny. 

EXAMPLE 15 

• warteristics of the foam produced in 
T.e msertion loss or sound dampenmg eh — ^ 

— with Example ,A was testee I ma— - _ ^ 

channel. An increase ,n msert, ^ of „ 

properties that in turn corresponds to less 



automobile. 



25 



iO 



FREQ. (Hz) 

125 

160 

200 

250 

315 



INSERTION LOSS (dB) 
12.5 
10.6 
11.4 
12.0 
24.5 



7"> 



35.4 

400 

46.8 

500 

38.4 

630 

40.1 

800 

45.7 

1000 

45.1 

1250 

49.6 

1600 

49.2 

2000 

50.1 

2500 

50.9 

3150 

55.5 

4000 

58.7 

5000 

59.2 

6300 

64.2 

8000 



foam compositions. 

EXAMPLE 16 

r Seated in accordance with Example 9A 
•♦ f *h P Part A foam precursor fabricated in 
The viscosity of the Part A ioa v m r00 kfield Viscometer, 

a with conventional methods and apparatus (Brooktieio 
was tested in accordance with conventio temDerature is listed below. 

• M ,7 Thermal-Cell). The viscosity as a function of temperature 
Spindle 27, Thermal 

RPM lemp 

0.5 

1 

2.5 
5 

10 

20 
50 
100 



13.000 


8,000 


3,000 


10,500 


5,500 


2,500 


8,160 


3,400 


1,600 


6,680 


2.300 


1,100 


5.700 


1.800 


800 


4,830 


1.480 


600 


3.900 


1.250 


468 


3.280 


1.100 


404 



0 
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fabricated in accordance with Example 9A 
e Pnrt R foam precursor tabncatta m ^ 



Spindle 27, T 
RPM 



) 



15 



20 



25 



0.5 
1 

2.5 
5 

10 

20 
50 
100 



rhermal-Cell). The viscosity as a function o 

Tem P 75F Temp HOP 

22,000 
20,000 
18,600 
17,800 
17,300 



13,000 
10,000 
7,000 
5,320 
4,500 
4,000 
3.700 
3,580 



f temperature is listed below 

Temp 150F 

4,000 

2,500 

1,600 

1,300 

1,100 

975 

880 

860 



EXAMPLE 1 7 
• c n result of being activated by exposure to 
Th , s Example litres foam ***** - ^ ^ 
en er g , source. ,* UV l, g h, A ««« curable foam havmg 

was prepared: 



an 



COMPONENT 

Cycloaliphatic epoxy 
Polyester polyol 
Mechanical blowing agent 
Sulfonium salt 



TRADENAME 

UVACURE 1500 

Tone 0301 
Expancel DU551 
UVl-6974 



SUPPLIER 

Radcure 
Union Carbide 
Expancel Inc. 
Union Carbide 



AMOUNT 

50 wt.% 
40 
9 
1 
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a Allows The Uvacure and polyol were 
The above component were comb.ned as fo.low Th ^ 

i ^ mivpd until the solution was clear, 
added «o g e,her in a m.xing vessel and m.xed n 2 ^ 

adde d ,„ >he mixrure. and mixed unr,. ^^ , J altaBnlWly , ump free. 
The Expancels spheres were added io ,he nr.x.ure » nW 

The foam precursors were p.aced on.o a o ^ 
li2hl . The method for exposing , he precursors t oUV„ t h«,s 



^4 




u -m 1999 both filed in the 
, • 09/197 107 filed November 20. 199 a 

„ am e of MTre, PacM c, a... and ™* ^ ^ monomct or abated 

rhis UV activated foam was modttted y ^ compriscd: 

oligom et.™ Sm odtnedUV activated^ was PKP a K d as 



COMPONENT 
Acrylated oligomer 
Acid functional 
Oligomer 
Photoinitiator 

Blowing Agent 



TRADE NAME 
IRR84 



SUPPLIER 
UCB RADCURE 



AMOUNT 
93.5 wt.% 



UCB RADCURE 
Ciba-Giegy 
Pierce & Stevens 



0.9 
0.9 
4.7 



5 



Ebecryl 170 
Darocure 1173 

"""" . , F 30D-Micropearls Pierce* a-— 
Blowing Agent ^ w characl e„stK, "The ta*y 

Th e resuitan, foam possessed a press ^ ^ 

p^rescnstttvecnaracteristtc was removed byaddtng 

formulation comprised: 

TRADE NAME 
1RR84 
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COMPONENT 
Acrylated oligomer 
Acid functional 
Oligomer 
Photoinitiator 

Blowing Agent 
Acrylate 



SUPPLIER 
UCB RADCURE 



AMOUNT 
92.6 wt.% 



Ebecure 170 
Darocure 1173 
F30D-Micropearls 

Sartomer 444 



UCB RADCURE 
Ciba-Giegy 

Pierce & Stevens 

Sartomer 



0.9 
0.9 
4.7 
0.9 
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EXAMPLES 18-22 

t Trad e Names and Suppliers for the foam 

The following Table Usts the C«np^ ^ ^ x 8 ,2 was 

that were em ployed th£ tables bd0W m a 2.7, 

pre pared by contacting the Part A wrth the P ^ ^ ^ 

diameter by 1 .92" height o^ent can and mrx , ^ as 

were determined m accordance wrth A ^ „ conducte d usmg a Type 

well as the shrmRage was determmed vis* Jhe shore A 
A-2 Shore Durometer Hardness test unit that meets A 




test was con 
recorded. 

Trade Name 



duc ted about 4 hours after foam formation. 



The mstantaneous peak reading was 



Ebecryl 170 
A^cur^CGIfOO 

-f^POj^95%conc.) 



I_IQ54 

HTpo^5%]ichnjcal) 



Component 

with 2- 

propenoic acid methyl ^ and 

dichloroethene and 

propenoic acd methyl e*w P ^ V and 
dichloroethene and 2 : pr°Pf ne " 

bE355*_S^ with 1 ,1 

Ko 0 ^ 

isp^utanejsthe^^ 

Bio^^^^ with 1 ,1 

propenoic acid ^ j and 
dichloroethene and 2 : propenen 

isobut^tl^^ 

pr0 peno,c acid ^^'jXe and 
dichloroethene and 2 : propene 

Blowing Age* 2.3-D.hydr P oro; 
(Pentane, 1,1,1,2,3,4,4,0,3, 

____s__s^ 

^olTT«^^ aCldlC 

adjiejio^prom^^ 

Dicyan diamide 

rrierchc^tj^^ 

reage_T_^^ 
tec_Tnical^^ 
technical grade (85%) 



__S»j]___ll__L 

Expancejjnc^ 

Expancel, inc. 



Part__!e__^____^^ 



HM Royal (Pierce & 
Stevejis)____ 
UCB Radcure 

AirP__du£_L 

DuPont 
"DiNOVUS" 

PCS 
Fi______[_§^^ 

FMC/Harcros 
Chemicals 

"E?fL|_R_ro___^ 
Equistar 

Millennium 

Millennium 
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Trade Name 



Component 



LIR 403 



Particle S!ze=20jiniamTS _ — - 

rubber) - 



Equistar 



Kuraray Co 



Kmtoj]_Dn07 

Q325 
Quikrete 



Qce[650^__ 
SynP^j-i_Steaj3te_ 

A-C 6702 
Air^ol203S 

G 

BTL^4001_ 
AZ077 



]ndo£orL100__ 
Unjfilm^ 
Z6040_ 
Z6124_ 
DishSoap^ 
Boraxo 

]jritojvX45___ 
jexaplwSpraa^ 

KRTTS______ 

SanjoJinJ^ 
SBj400_ 
Plio|iteAC_ 

CMDJ3085$r 

CMD87507 
PEP6T80" 

PEP6210 pA 
Erisys GE-60 



Epalloy 5000 

DER33T 

DfR2l<l 
Epon_828_____ 

Uvacure 1500 

UvacureJ[502 

UyaoireJ[533___ 

Cr7aaKeJJVR_61 

K126 



Calcium carbonate 
Concrete mix 
Hollowxejjjr^^ 

Inorgjmicj^^ 
Li steara te 
0x idizeaJpoJyet^ 

^wnyTA^^ 
Sodium silicate 



SheJlChemi^^ 
jMJ4ube^Co^ 
Qi^kreteCo 
Grefco Inc 
PQ Corporation 

Ferro 
^AnjeJSigna] 
Air Products 
PQ Corporation 



Dispersant 
EmTiisioTn^ick^ 

Petroleum Jelly 

polybutene 

TSeojo^ 
S ilane 

Surfactant_________ 

Titanate — 

Epoxy: 



28 



eDOxy functionaJit^E^ ■ 

polyfunct.onal epoxy): liquid. EEW-17U. 

Epoxy . Bis A: liquid 
E^TBisTTlia^ 
Epoxy~BisXlia^ 
E^ox^Bis^nia^id 
Epoxy: cycloaliphatic 
Epoxy: cycloaliphatic 
Epoxy: cycloaliphatic 
Epoxy: cycloaliphatic______ 



B]XSRToJedo_ 
Mortoj^Meyer_ 
Commercial 
Cpjinmej^ia^ 

Lubrizol 
BF Goodrich 
Acme^lde^y_ 

Chesebrough- 
Ponds 
Amoco 
Troy Chemical 
Dow Corning 
Dow Corning 
commercial 

___DiarCorp7 
Union]Carbid^ 
Henkel 



Pacific Epoxy 

CVC Specialty 
Chemicals 

"CVC^pecialty 

Chemicals 
Dow Chemical 
Dow Chemical 
Dow Chemical 

ShelP 
IfcFRadcure 
UCB Radcure 
UCB Radcure 
UnjojT_Carbide_ 
Sartomer 



17 



Eponex 1510 



Shell Chemical Co 



Erisys GE-22 



Uvacure 1534 



Erisys GE-35 



etnei; "ivm — : 

cy P cToaliphat 1 c):(cyclohe X aned,methano 

fg^ydc^i^ 

polypi blend . 

E^GIycl^ castor oil 



CVC Specialty 
Chemicals 



UCB Radcure 



CVC Specialty 
Chemicals 



Epc£SU2j> 
Epalloy 8240 





Epon 58005 
ErisysBiiRM-22 



Tone EC 

Santicizer 261 
Santicizer 278 
Santicizer 160 
Santicizer 97 
"Santicizer 141 



hydroxyhexanoicac^ 



CVC Specialty 
Chemicals 
BF Goodrich 

CVC Specialty 

Chemicals 
Union Carbide 



Tone 0301 
ArcoTE351 
ArccTD^IO^ 



"F^staeT^^ 2-ethyl 
Diphenyl Phosphate 

Polyol _ , , v 

PoT^a^ii^^ dl0,) - 
Hvdroxyl #=212: — - - 

Polyol: (polyetheTpSiyoFcaPI* 1 diol). 

Hvdroxyl tt =4Q: visc=507Cp 

-giy^iyimi^ 

#= 1 2QQ. visc=175cP 



Solutia^ 
Solutia 
Solutia 
Solutia 
Solutia 



PPG-425 



acd 

Hydroxy! #=28: visc-1452cP. trie z.» 
value=0.01 



Arco Chemical Co 
Arco Chemical Co 
Arco Chemical Co 



Arno Chemical Co 




SAT 010 
SAT~030 
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The following terms and defines are referenced in ***** ^ 

Tin Ointment Can: Dimensions 2.75" d x 1 .92" h 
5 T imema,,n„,o„, S o bS e„ed (i ne 1U de S m, X , m e,aoe S not 

include time to pour part A into part B 



Final Rxn Time 
10 Rxn Temp: 



Time for reaction to go to completion (indudes "mma, Rxn Time") 
The peak temperature observed during the reaction 



15 



20 



25 



% Ht Expansion: % Hb un f iv .j 

Density Weight of 1 in> block of expanded material (g/ in>) 

• W r =weight of aluminum coupon only 
H O Absorption 1 : 100 x (W 3 -W 2 ) / (W 2 -W c ) . W c 8 coup on+matenal 
W ie^of coupon+material before submerging i numLupon, allow to cool to 

L submerge in water: Mix maten £ apply tc ^ £ ^ ^ .^.^ cakulate 
room temperature, submerge m water tor 24 nrs, P 

water absorption. Daubert 
H ,0 Absorptton , Take a , , inner diameter* bottom 
" -760SM paper as the release l-« % pour into the pipe and allow ,„ 

w, 

^ a a R in a nolystyrene plastic cup: allow to 
H ,0 Absorption 3: "Open Chunk": Mix part A & E , po y ^ J> ^ ^ surf 
Spand Jcure: cool ^ offexcess wa ter and innately 

% Water Absorption = 1 00 x ( W F -W,) / * , 

u • „icr- Take highest instantaneous reading 

» s-jbSSSSSSSSW— 
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3=2-3mm 



a , 9=1 -^mm from edge 
Shrinkage: Rating: 0 ; no„e 1 Mm^- from edge (shrinkage 

from edge 4=3-4mm trom edge 5-4 !»» u b shnnk equall> 

no, s^^^^^Z Ra„ng , ^ siigh, 



Rating 



EXAMPLE 18 



Components 

Wt%_ 
Part A 

Uvacure 1500 




Part B 

Tone 0301 

(Polyol) 
Micropearls 

F30D 

H 3 P0 4 

(Reagent:85%) 



30 
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Airvol 203 S 
jPVOH)_ 
TpaUoy 8240 

1)325 
Part B 

Tone 0301 

(Polyol) 
Micropearls 

F30D 
H,P0 4 

( Reagent: 8 5%) I 5.5 
"Acclaim 6300^11^65 
Expancel 
Q51DU 
Rxn Time 
Rxn Temp 
% Vertical 
Expansion 



Hardness - 
Shore A 
Shrinkage 



Components 
Wt. % 



Expancel 
820DU 




Part A 

Uvacure 1500 
Microthene 
FP800-00 
"AirvoT203~S 

(PVOH) 
Sartomer K126 

Epon 58005 
'DER73 6~ 
Sodium 
Silicate 



PartB 

Tone 0301 

^Polyol)__ 
Micropearls 

F30D 



H 3 P0 4 

(Reagent:85%) 



Rxn Time 



Rxn Temp 



% Vertical 
Expansion 
Hardness 
Shore A 
j^Shnnkag 



Components 

Wt. % 
Part A 

Uvacure 1500 
Microthene 
FP800-00 
Airvoi 203 S 
_(PVOH) 
_QCel_650 z D 

Texaphor 
Special 
Blue Dish 
Wish Soap 
"Part B 
Tone 0301 
J Polyol) 
Micropearls 

F30D 

H 3 P0 4 

(Reagent:85%) 5.5 
Expancel 
820DU 
E-351 Polyol 



SAMPLE NO [34 




Shell CMD 
50809____ 

Part~B 

Tone 0301 

(Polyol) 
Micropearls 

F30D 

H3PO4 
(Reagent:85%) 



Sartomer SB 
400 



34 




35 
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~SAT~200 

^silyl)____ 
"KratoiTDll^ 7 

Part B 

Tone 0301 
(Polyol) 
Micropearls 

F30D 

Amberphos-54 
#1 Castor Oil 
Arcol LG-650 

H 3 P0 4 
"AtcoTdP- 

T43P04775% 
technical 
grade) 

Rxn Time 
jUnTemp 
% Vertical 
Expansion 
Hardness - 
Shore A 
"ShTinkage 




14.85 



47 sec 
287_F 

364% 

32 

Very Slight 



Components wt.% 



Part A 

UvacureJ500___ 
Mir^5h^^ 

Part B 

Tone0301(Po^ 
Micropearjs_F30D_ 

^ib|^^ 
Tone0201__ 
Santolin^ 

Arco^DP^2E= 
Rxnjjme 

^xnTemp____ 

%jyertica[Ex^^ 

Hartne^^ 
Shrinkage 



6.5 
29^65 



110 sec 

350% 



101 sec 
289_F 
458% 



25^ 
Very slight 



Noticeable 



EXAMPLE 19 



Sample No. 1 



30 
10 
10 



Sample No 2 



30 
10 



1485 

6_5 
1465 

15. 

27sec 
204_F 
42_sec 

293 % 
_______55____ 

Significant (- 
2mm<4mm from 

edgeofj^ 



14 85 



29.65 
6^5 



83 sec 
620% 

T 

"Significan 
t 



Sample No. 3 



30 
10 



Sample No. 4 



30 

!° 
10 



14_8_5 
6,5 
20 
9J35 

24sec 
35lec 

277 % 

—in- 
significant ( ; 

2mm<4mm from 
edgej)Hi^^ 



148_5 
6_5 
9_65 
20 



148_5 
65 



2965 



249]% 

53_______ 

Noticeable shrinkage 
(>1mm<2mm from 
eo^eoftir^cupianer^ 



63_sec 
_201_F_ 
99 sec 



550_% 
-4 

Noticeable 
shrinkage 
(>1mm<2mm 



36 



from edge of tin 
cup) after cooling 
to RT 



EXAMPLE 20 
. rn^-TT~sImDieT^ 

Part A 30 

Uvacure1500 -U 
NipoM3T2" 



Sample No 4 



Santolink XI-100 



I n iti al_R_<_LZjJT-r_ 
Rxn Time 



Shrinkage 



Part A 

Uvacure 1 500 

^ti^R WOO 

PartB 

Tone 0301 

si^^^ 
Micropearls F30D 

75^H_PO^(tech) 
ArcoTPP^-S 



Arcol DP-1022 

lnitia[^ 
Final Rxn Time 
% Ht Expansion 



40 sec 
50_sec_ 

390 % 
"8T%~75 % 



Sample No 7 



14_35 
6.5 



432 % 



50 



51 sec 



65 sec 



387 % 



31 



"73% 98% 



32 



.55 mm 



12 



34.46 



14J35 
6.5 



VL6 
5.1 



29J35 

83 sec 
107 sec 
398 % 



23_3 

96sec 
T32sec 

368 % 



40 



34.46 



20 



379 



10 



14J35 
15 



46% 58% 
* 7 mm 



29 sec 31 sec 
374 % 





l9%~~28% [18%(mati 

chunk) 



62 



38 
2 mm 



Sample No 12 



507 



5.6 



18 8 



1485 
6.5 



10.3 



1jl85 
12.5 



14_3_5 
6J5 
20 



2___35 

101 sec 
T36sec 

252 % 



29_35 

28 sec 
42 sec 
313% 



41_sec_ 
58 sec 

402 % 



37 





Density (g/in 3 ). 
Water Absorption 
Shore A Hardness 
Shrinkage 

Component wt% 



Sample No 
13 



NipoTl3lT 
PartB 

Arcol PPG-425 
Micropearls F30D 
75O^PO7(tecF0 
Glycolic Acid (70 c 



jmtiaTRxnJj]^ 
Final Rxn Time 



%jjtjxpansi^ 
DensityJg^in^L 



Water Absorption 



Shoi^^ 
Shnnkage__ 

Component wt% 



Part A 

Uvacure 1 500 

l^atoTToTiof 

Nipol 1312 
CarbopoTE^I 

PaitB 

Arcol PPG-425 
Micropearls F30D 
75%H^P0^tech)" 
Gi^icTAc^^ 



#1 Castor Oil 
"Z6040 

^^^^^^ 
Final_RxnJ^^ 
%JjtExpansi^ 

Density 
Water Absorption 



20 



14.85 



6.5 



46se£ 
58sec 
317% 



63 
4 mm 



Sample No 
19 



40 



15 



Sample No 
14 



40.5 



30_sec 
42sec 
382 % 



4_5 
15 



20 



8.5 



34 sec 
48_sec 
377 



115% 142 



0 5 mm 

Sample No 
20 

40 



Sample No 
15 



40.5 



30_sec 
41_sec 
402 % 



Sample No 16 



46.29 



Sample No 
17 



4.5 



15 



33sec 
49sec 
480 % 
1 99 



% 

0 5 mm 



Sample No 
21 



40 



15 



8_57 
5.14 



20 



24.85 



_sec_ 
40 sec 



405 % 



29_ 
15 mm 



Sample No 22 



40 



15 



8 



144% 133 

% 



25 sec 
39_sec 
417% 



152% 162 

% 



46 

0 5 mm 

Sample No 18 



40 



20 



24.85 



8.5 



27 sec 
39sec 



443 % 409 

% 

21 
1 mm 



Sample No 
23 



40 



15 



1 



33 sec 
59sec 
42^% 

66%~55% 



15 



8.5 



32 sec 
46 sec 
508 % 



13 1 % 160% 

J?5 
1 mm 



Sample No 24 



35 



15 



36_sec 
57_sec 
455 % 



105% 108 

% 



99% 129% 

(open cnunK 137%) 
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ShoreMjardness 

Component wt% 
PartT 

Uvacure 1500 

Kraton D1107 
NipoM312^" 
SAT030 
CN 301 
"Part B 

Arcol PPG-425 



24 



Sample No. 
25 

40 



Micropearls F30D 

Arcol Acclaim 6300 

#1 Castor Oil 
l^^ECl^onomer 



Shore_A^^ 
Component wt% 



Part A 

Uvacure 1500 

CN301 
Uv^cur el534- 

PartB 

Arcol PPG-425 
Micropearls F30D 

75%H^P04(tech^ 
#1 Castor Oil 

CN301 
EbecryT81 
Z6040 
KRTTS 

lnitia[RxnT^ 



Sample^io. 
26 

40 



V7_ 
1.5 mm 



23 



29 



0 mm 



0.5 mm 



23 



0 mm 



Sample No. 
27 



15 



FinalR>mI^ 

Densityjg^ 
Water Absorption 



36 sec 



1 50% 



Sample No 
H 

40 



15 



20 



38 sec 
56 sec 
555 % 



15 mm 



67% 95% 

(open chunk 

2 60%1 

0 mm_ 



Sample No 
32 



41_sec 

461~%^ 
99%^66% 



20 



88je£ 
120 sec 
153% 



40 



15 



40 



20 



15 



20 



24.85 



8 



50 sec 



85 



15 



74 sec 
492%, 
__J_939__ 
48%^5%" 

(open chunk 
49%) 

24 
0 mm 

"SampleNo 
33 

40 



61_sec_ 
l^sec 
_370 % 

44^37^ 

_^20 
"0 5 mm_ 

SampleNo 34 



1.5 



38 sec 



39 sec 



55jec 
386~% 



479 % 



29 



40 



15 



_20 
24.85 



8.5 



467_%_ 
50^95% 

(Open chunk 
75%) 

25 

3jinm^ 

"Sampiel^o. 
35 

40 



40 



15 



20 



8 



42_sec 
60sec 
445 % 



62% 39% 

(open chunk 143%) 



Sample No 36 



40 



163 sec 
265+sec 



37^T45^t^^^ 



294% 243 




(Open chjnv. 
ibOVo) 



(Open chun^ 



(openchu^ Wo) 



Shnnkage^ 
Component wt% 

"PartA 

Uvacure 1500^ 
"Ricon 100* 



22 



0 mm 

Sample No 
37 




Initialj*^^ 
Final RxnTime 



%jjtExpans^ 
Densrtyjg^ 
Water Absorption 

ShoreXHardne^ 
Shrink^ 

Component wt% 



PartA 

Uvacure 1500 



Erisys GE-35 
PartB 

Arcol PPG-425 
Micropearls F30D 

#1 Castor Oil 



CN 301 
Sirrtolir^ 
Tone030T 



lnitial_R)^ 
Final Rxn Time 
%HtExpansi^ 
Densityjg/in^)_ 



Sample No 
38 



40_ 
15 



20 



39sec_ 
64sec 
504 % 



77% 79% 

(open chunk 

i§- 
0 mm 

Sample No. 
43 

40 



15 



52 sec 
84 sec 
275 % 



Sample No 
39 



40 



25 



40 



15 



15 



10 



_20 
24_85 
8_5 
8 



__20 
24_85 

8 



_20 
14_85 
8_5 
8 



66 sec 



102 sec 
348 % 



39 sec 
63 sec 
470 % 



26lTl3irU4^93% 



31 sec 
50sec 
345 % 



(open chunk 
121%) 

22 



(open chunk 
1 08% ) 

27 



60% 63% 

(open chunk 166%) 



^Tmm^L^^-- - 



Sample No 
44 



40 



Sample No 



45 



Sample No 46 



40 
15 



40 
15 



15 



8.5 



8 



__20 
24^85 

8 



24_85 
8_5 
8 



10 



39 sec 
65 sec 
431 % 



53 sec 
83 sec 
350 % 



31 se c 
49 sec 
480 % 



40 



15 



20 



Sample No 42 



5091 
19.09 



24_85 
8_5 
8 



39 sec 
68 sec 
395 % 



101%) 

32 



0 mm_ 

Sample No 
47 



40 



15 



8 



29.65 



36 sec 
53 se c 
502 % 



_20 
24 85 



8J3 
8 



72 sec 
432 % 



0 5 mm 



Sample No 48 



40 



15 



10 



40 




Water Absorption | 34% ^36% 

1 19°-M 



79% 61% 

[Open chun^ 62 



26% 40% 

(open cnu^ 
1 17V) 



159% 220 % 

jopenchuni- 21 2%) 



ShoreM^aI^ne^ 
S^rinkage^ 

Component wt% 



Part A 

Uvacure 1 500^ 
SAT030 
Erisys GE-35 
PartB 

Arcol PPG-425 



30 



26 



27 



0 mm 

Sample No 
49 



0 mm 



0 5 mm 







17 



0 mm 



102% 102 

% 

(Open chunk 

20 ?>'■'''< i 



96% 75% 

(open chunk: 135- >) 




0 mm 



0 mm 



Tone 0201 
Santicizer 261 

"Z6124 
~Z6040 



%Jjt^xpansi^ 

Dens^ 
Water Absorption 



ShoreXHardne^ 
j>hnnkage^ 

Component wt% 



Part A 

Uvacure 1500^ 
SAT030 
SATOIO 
SAT200 
PBD605 

PartB 

Arcol PPG-425 
Micropearls F30D 

75^H3P04^ch) 
#1 Castor Oil 
Santicizer 261^ 
Z6124 
Z6040 



Sample No 
50 

40 
15 



Sample 
51 



N^n^amp>e^ 



Sam| 



"Sample No 54 



20 



29_sec_ 
50sec 

"410%^ 
Jl_826 

74 % (open 
C hunk 53% & 
64%) 



Sample No 
J5 

40 



15 



20 



15 



_59_sec_ 
TuTsec 
317% 



29% 44% 

(open cnunh 

86 7o) 

_J4 
0 5 mm 



Sample No 
40 



15 



40 
15 



20 



27sec 
36_sec 
422 % 



104% 138 

% 

(open chunk 
133%) 

30 
2 mm 



Sample No 
J57 

40 



15 



40 
15 



10 



_51_sec_ 
67sec 
^263 %^ 

T9%^% 

(open cnunt* 75%) 



Sample No. 58 



1 



53 



20 



24.85 



15 



53sec 
63 sec 
"225 %" 



41 % 54 % 

(ope n chunk 
137%) 



Sample No. 
59 

40 



15 



85 



8 



1 



45 sec 
78_sec_ 
458 % 



22% 24% 

(opencnunk 180%) 



__23 
0 5 mm 



40 



15 



41 




jnitial_Rx^ 



58 sec 



50 sec 



83 sec 



76 sec 



' % Ht Expansion_____ 



Densitvjg^ 
Water 



444 % 



435 % 



40 sec 



80 sec 



51 sec 



85 sec 



40 sec 



536 % 



25% 27% 

(open chunk 
34%) 




65% 53% 

(open cnun^ 85%) 



32% 33% 

(open chunk: 
54%) 



115% 105% 

(open cnuni» 197° ■>) 




Initia^ 

% Ht Expansion 



Densityjg/ir^ 
Water Absorption 



56% 34% 

(open chunk: 
1 21 %)_ 

"0.5 mm 



43% 49% 

(open chunk: 134%) 




% Ht Expansion 
Densityjg^^ 




42 




Water Absorption 

"Shore^ 
Shrinkage 



57% 72% 

(open_chunk^ 

28 



131 % 130% 

jopen_chL£ik^l^^ 

25 



107% 88% 

(open_chunk^^ 

28 



0.5 mm 



0.5 mm 



1 mm 



Component wt% 
"PartA 

Uvacure 1500^ 
"PBD605" 

Arcol PPG-425 
Micropearls F30D 

Santicizer 160 



Sample No. 
1 



sS^TTsWSnOTS^T^ 1 ____ 



Jnitial^ 

Finalj*^ 
%jjtjxpan^ 

Densityjg/^ 
H20_Absorptio^ 

H^Oj^bsoip^ 
H^OAbsorptioi^ 

Shore^Hard^ 
Shnnk^ 

Component wt% 



47sec_ 
~J5sec_ 
564 % 



Sample No. 
7 



PartA 

Uvacure 1500 
PBD605 

Part B ~~ 
Arcol PPG-425 
Micropearls F30D 
75^H^P04ltech) 

Santicizer 160 
Santicizer 278 

Fina[R>^ 
%JjtExpans^ 

Densityjg/i^ 
H20_Absorptior^ 

H^OAbsorptio^ 

H^Oj^bsorptior^ 

ShoreAHa^ 

Shrinkage 



^1_sec 

7Tsec[ 

~332~% 



47_sec_ 
Tosec 
454 % 



0.3 mm 
"Sam^leNo78 



_40 1 


40 


jb~ r 


15"" 


_20_1 


___20__ 




14^85 






""8 





54sec_ 
"80sec 
395%" 



7|jec 
430 %" 



Sample No. 9 



51 sec 



427 % 



28%_J0%. 
33 



54sec 
__104 
387 % 



49sec 
~67sec 
426~% 



42%_il^. 
_J33 
"oTmm 



_40 

jo "T 


__40__l 

15 r 


40 
15 


20 


_20_l 


__20__ 
1485"" 


14J5^_ 


8 


42 sec 
_57sec___ 
"529% 


7 32~sec 1 


27 sec 
38 sec 



— --7^-4^r%^3^u 

61% 90^lJL^^ 



"126% 

30 

0 mm (had radial 
shrinkage) 



34% 

29 

"OSTnm (had 
radial 
shrinkage) 



92 %__83%_ 
____2T 
"0757nm (had 
radial shrinkage) 



43 




Component wt% 
PartT 

Uvacure 1500 
"PBD605 
Epon SU2.5 

PartB 

Arcol PPG-425 
Micropearls F30D 

CAP A 316 
"Tone'oSoT 



Sample No. 
13 



Sample No. 18 



10 



6.5 



Initialj^^^ 
Finjalj^^ 

Den^ityjg/i^ 

H^O^Absorpjion^ 

H^^Absc^^^ 
H 2 0 Absorption 3 

ShoreAHardne^ 
Shrinkage 



Component wt% 



Part A 

Uvacure 1 500 
PBD 605 
Epon 828 
PartB 

Arcol PPG-425 
Micropearls F30D 
75%H^PO70ecnT 
EbecryM70_______ 

Desmophen L-951 



"40^56%" 



69^65%^57% 
43 

0 mm (had radial 
shrinkage) 



SaW^T^^ 
19 



___26 
2 8 mm 



20 



20 



74sec_ 
99 sec 



very 
signjficant___. 



IT — oT~l ^amDleNo 22 

Sample No 21 ^ an ^ 



Initial Rxn Time 
Final Rxn Time 
% Ht Expansion 

]5ensiWj^ 
jj^OAbsonptioi^ 

H^Absonption^ 
H^O_Absofptio^ 



1.93 
"9%^5% 



44 sec 50 

sec 
l34~sec" 67 
sec 

"202 
"T5^TT8% 



48 sec 48 

sec 
"79sec~70 

sec 
1tf5~%~~442 

"60%^9% 



100 sec 
~420~% 



6.5 



0.26 



49 sec 
TosecT 



___30 
2 6 mm 



Sample No 
23 



14J35 
8 



__20^ 
14.85 



6.5 



36sec_ 
76se£ 

"22%^3% 
17% 
_J2 

0 mm 



"Sam^io^" 



37 sec 34 

sec 
^7sec" 51 

sec 
1^30V~5~35 

■39^^% 

__J6_% 
"66^55% 



~81~% 48~%" 



44 





Shore^JHardnes^ 
Shrinkage 

Component wt% 
"PartA 

Uvacure 1500^ 
~PBD605~ 
Epon 828 
SATQ3 CT 

"PartB 

Arcol PPG-425 
Micropearls F30D 

Desmophen L-951 
Ebecryl 170 
Santicizer 261 
l^Flexl88 



__35^ 
0 3 mm 



Sample No 
25 



38 31 



73% 
29~32 



1 5 mm 0 8 mm 



0 5mm 
0 75mm 



__61%_ 
30__27 
0.5mm 
_075mrn 

29 



1485 



Densityjg/^ 

H20_Absorpti^ 
H^Absorption^ 
H 2 0 Absorption 3 

^horeAHardne^ 
Shnnkage^ 

Component wt% 
"PartA 

Uvacure 1 500 

?BD605" 

Epon 828 

SAT030" 

TriieneWMO 1 
T^a7T300x40 

Uvacure 1533 
PartB 

Arcol PPG-425 
Micropearls F30D 
75%^po^tech) 

Ebecryl 170 
#1 Castor Oil 
Santicizer 141 
NtJaTRxTlTme 



Sample No 
31 



7.5 



30 



10 



14.85 



1485 



30 



10 



21 sec 
^36se? 
"3oT% 



0 5 mm ___ 



X5mm 



25 sec 
~4Tjec 
1333%" 
345 
"28^Ji%_ 

"89% 
"84%^T85% 



40 



15 



65 



31 sec 



46 sec 



"49sec~ 



10 



56 sec 



7.5 



20 



48 sec 



61 sec 



32% 28% 

30% 
__47 
0 9_mm__ 

Sample No. 
35 



40 



"19^22%" 



Sample No. 36 



15 



20 



6.5 



"45secT 



47 sec 



45 



TinaTRxnJime 

_DensityJg{i^ 
H 2 0 Absorption 1 
H 2 0 Absorption 2 
H 2 0 Absorption 3 
Shore A Hardness 

Shnn^ag®__ 



Part A 

Uvacure 1500 
>BD 605 




4b 




EXAMPLE 22 




47 




20 



Final_RxnJ^ 
Densityjg/inl 



17 sec 



22 sec 



260 % 



40% 32% 
39% 



Shore D Hardness 
(##) = calculated 
^Shnnkage^ 



0 mm 



152% 
4.20 



"50%~^4^ 

__J0 
23 (22) 



18 sec 



120% 



7.03 



1_45_% 
6.40 



91. 

32 (33) 



0 mm 



0 mm 



Component wt% 
PartA 

Epon 828 
Santicizer97 

Vertrel XF 
PartB 

Santicizer 97 

cone) 

Micropearls F30D 

#1 Castor Oil 



Sample No. 
13 



15 



10 



InitiaTRx^^ 
Finalj^x^^ 
^jtjxpans^ 

Densityjg^ 
H2O Absorption 1 



Shore D Hardness 
(##) = calculated 
Shrinkage 



Component wt% 
PartA^ 

Epon 828 
Santicizer 97 

PartB" 

Santicizer 97 

HiPOT^ 70 
cone) 

MicropeariTF30D 



Sample No. 19 



10 



lnitial_Rx^ 
Final Rxn Time 



25 sec 



8% 8% L 



1 % 1 % 



0 mm 



26 (28) 



0 mm 



Sample No. 16 



90 



1321 
0 mm 



22 sec 



99% 
6.94 



_ 93 
34 (36) 



0 mm 



50 



10 



0 mm 



30 sec 



92% 
8 19 



T^Tio^n^%^ 



98 
46 (42) 



SaT^N^TTp^ 



50 



41 sec 

_J23%_ 
4^838 



48 



%Ht_ExpailS!2!l 

DensltyJg/iffL. 
H 2 OAbsorptoT_1_ 

H 2 OAbsorption2_ 
H 2 0 Absorption 3 

"ShoreAHa^nesI 
-§iwreDHardness 

(## = calculated) 

_Shnnkage 



176%. 
T55" 



4% 4% 
(after_48hrs)_ 

93 



J3§i 
ITrnrn 



5 



EXAMPLE 23 

■1 the inventive foam compositions and 

This Example illustrates the abihty to 1* or ^ ^ ^ 

^ nf characteristics. Atoamon 
obt ai„ foams having a -de range of ^ by combimng the 

^cedhyina—^Exa.p.CS.Thef 

following foam precursors: 

PartA: 1T TRADENAME 

AMOUNT COMPONENT TRADE 



10 



SUPPLIER 



18.2g 
1.8g 
30g 



cylcoaliphatic epoxy 
phenoxy resin 
bis-A epoxy 



Uvacure 1500 ^ dcure 

Phenoxy PKHP-200 Paphen 

r^o Dow Chemical 
D.E.R- 736 



15 



20 



PartB 

AMOUNT COMPONENT 
29.65g. polyester polyol 
14.85 g. vinylidene chloride 

encapsulated n-butane 
5. 5g . phosphoric Acid (85%) 



TRADENAME 

Tone 0301 
Micropearls F30D 



SUPPLIER 
Union Carbide 
Pierce & Stevens 



ACROS 



., a ,lv mixed by hand using a hand driven 
^ a kr \k\ was individually mixtu u> 
Each component (Part A & B) was ^ agam 

— -*^t^--* h ---■-- , " 



49 



* 



EXAMPLE 24 

, . ,u p inventive foam as a 

erial be W ecn .« lamina.cs to .abncaa .u 

Sample 



structural matei 




5 radiaisnnn^y^ == u == ====^^ 

L=— above Table for making foam. 

t hi. lists components employed in the aD °^ ====== — 

The following Table ^^^^^^^^=^^^^^^^^3 



MicropearlsBOD 



Bis AEpoxy -T-rTTA^rBisDhenoTA" 

Bis A tpoxy ^ 0 , Cresyl 

epichlorohydnn resin & 26/o^ 

g|ycidyl_ether)_ 

W^ d p ™ Ha to >90% acid 
Technical Grade & distinea 

chloride — ^== 



"Solulia" 
& Stevens) 



10 



r - x4 - x ir boards and laminating material 



50 



* 



• 4 



tTaTc t fot lposiUon was prepaid j-J^^, ^r, the 

assembly was visually inspecteu. 
nmvided structural support. 

•„ to a* .0* understand tha, these exemplary ***** » * 
A skiHed person ,n to ^ of ^ 

mod ,fied by manning process van I ^ ^ ^ ^ ^ 

aforementioned mixing step, m.xmg rate ( ). ^ ^ ^ ^ ^ Hg) as 

UV lign,, and length of exposure and .stance „ ^ ^ ^ ^ ^ ^ , 

changes «Kch ma, be made wrthou, departmg r„ ^ ^ 

pr ese».-nvention should be limited only by the seope of 

2 0 equivalents thereof. 



